considerable reduction of the intensity of the signal, but it remained strong enough to be integrated. Next, the bidimensional DOSY experiment (stebpgp1s sequence) was recorded with the optimized  and  values, varying G along 16-32 spectra. The data were analysed with the Bruker's software, which provided directly the diffusion coefficient (D). The quality of the data was tested by representation Ln(I) versus G2, which gave an excellent fit to a straight line in all the cases. Hydrodynamic radii (rH) were calculated from the Stokes-Einstein equation: rH = (k*T)/(6***D) (where T is absolute temperature, k is the Boltzmann constant,  is the solvent viscosity and D is the coefficient of diffusion). Averaged molecular radii were estimated from the calculated molecular volume defined as the volume inside a contour of 0.001 electrons/Bohr 3 . Air-sensitive mass spectrometry samples were prepared under an argon atmosphere by placing the sample inside glass capillaries. The spectra for the complexes described were recorded by the EPSRC National Mass Spectrometry Facility at Swansea University. Non air-sensitive samples were prepared by careful dilution of the sample in methanol and run through the departmental service at the School of Chemistry, University of Open system experiments:
In a glovebox, 3 (5.76 mg, 8.48 x10 -3 mmol) and Me2NH·BH3 (10 mg, 0.16 mmol, 20 eq.) were dissolved in 0.6 mL of toluene and transferred to a Young's tap modified borosilicate glass NMR tube containing a magnetic stirrer (Note: the magnetic stirrer was removed following the catalysis, in a glovebox, prior to NMR determinations). The resulting NMR sample was adapted to a system constituted by a glass adapter, a three-way tap (attached to a Schlenk line) and an inverted burette filled with paraffin oil (see below). An oil bath was warmed up to 70 °C and after careful deoxygenation of the whole system, the NMR sample was warmed up. The threeway tap was then opened to the bubbler, allowing the concomitant liberation of H2 to be measured over time by displacement of the paraffin oil. The volume of H2 determined using this methodology, closely correlates with similar conversion determined by 11 B NMR spectroscopy (Table 1 , Entry 5).
Scale-Up:
In a glovebox, 3 (57.6 mg, 0.0848 mmol) and Me2NH·BH3 (100 mg, 1.69 mmol, 20 eq.) were dissolved in 6 mL of toluene and transferred to a Schlenk tube containing a magnetic stirrer.
The resulting bright orange solution was adapted under N2 flow, to a system constituted by a glass adapter, a three-way tap (attached to a Schlenk line) and an inverted burette filled with paraffin oil (see below). An oil bath was warmed up to 70 °C and after careful deoxygenation of the whole system, the system was warmed up. The three-way tap was then opened to the bubbler, allowing the concomitant liberation of H2 to be measured over time by displacement of the paraffin oil. The volume of H2 determined using this methodology, closely correlates with similar conversion determined by 11 B NMR spectroscopy. Selected NMR spectra Figure S2 . 1 Figure S4 . 1 H} NMR spectra of complex 3 in C6D6. Table S2 . Diffusion coefficients obtained from DOSY NMR spectroscopy (21 °C). 
DOSY

Substrate
Crystallographic Methods
Under a flow of N2, crystals suitable for X-ray diffraction were quickly removed from the crystallisation vessel and covered with "fomblin" (YR-1800 perfluoropolyether oil). A suitable crystal was then mounted on a polymer-tipped MicroMount TM and cooled rapidly to 120K in a stream of cold N2 using an Oxford
Cryosystems open flow cryostat. [1] Single crystal X-ray diffraction data were collected either using an Agilent SuperNova diffractometer, Atlas CCD area detector (mirror-monochromated Cu-Kα radiation source; λ = 1.54184 Å or graphite-monochromated Mo-Kα radiation source; λ = 0.7103 Å; ω scans), an Agilent SuperNovaII diffractometer, Atlas S2 CCD area detector, an Agilent SuperNovaII diffractometer Titan S2 CCD area detector (mirror monochromated Cu-Kα radiation source; λ = 1.54184 Å; ω scans) or a Rigaku MM007 rotating anode X-ray source. Absorption corrections were applied using an analytical numerical method (CrysAlis Pro). [2] All non-H atoms were located using direct methods [3] and difference
Fourier syntheses. Hydrogen atoms were placed and refined using a geometric riding model. All fully occupied non-H atoms were refined with anisotropic displacement parameters, unless otherwise specified. Crystal structures were solved and refined using the Olex2 software package.
[4] Programs used include CrysAlisPro [5] (control of Supernova, data integration and absorption correction), SHELXL [6] (structure refinement), SHELXS [7] (structure solution), SHELXT [8] (structure solution), OLEX2 [4a] (molecular graphics).
CIF files were checked using checkCIF [9] CCDC 1581977-1581982 contain the supplementary data for 1, 2, 2a, 3, 4 and 8a. These data can be obtained free of charge from The Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data_request/cif.
